Increasing evidence suggests that working memory and perceptual processes are dynamically interrelated due to modulating activity in overlapping brain networks. However, the direct influence of working memory on the spatio-temporal brain dynamics of behaviorally relevant intervening information remains unclear. To investigate this issue, subjects performed a visual proximity grid perception task under three different visual-spatial working memory (VSWM) load conditions. VSWM load was manipulated by asking subjects to memorize the spatial locations of 6 or 3 disks. The grid was always presented between the encoding and recognition of the disk pattern. As a baseline condition, grid stimuli were presented without a VSWM context. VSWM load altered both perceptual performance and neural networks active during intervening grid encoding. Participants performed faster and more accurately on a challenging perceptual task under high VSWM load as compared to the low load and the baseline condition. Visual evoked potential (VEP) analyses identified changes in the configuration of the underlying sources in one particular period occurring 160-190 ms post-stimulus onset. Source analyses further showed an occipitoparietal down-regulation concurrent to the increased involvement of temporal and frontal resources in the high VSWM context. Together, these data suggest that cognitive control mechanisms supporting working memory may selectively enhance concurrent visual processing related to an independent goal. More broadly, our findings are in line with theoretical models implicating the engagement of frontal regions in synchronizing and optimizing mnemonic and perceptual resources towards multiple goals.
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Introduction
We live in a world that is rich in visual information. In order to succeed in this environment, we have developed the ability to maintain a representation of behaviorally relevant information for short periods while simultaneously processing new visual input. This short-term storage and maintenance of visual information is termed "working memory" (Baddeley, 1992 (Baddeley, , 2003 and is believed to involve a distributed network, encompassing prefrontal (Petrides, 2005; Petrides, Alivisatos, & Frey, 2002 ) parietal (Todd & Marois, 2004 and medial temporal (Axmacher et al., 2007; Axmacher, Schmitz, Weinreich, Elger, & Fell, 2008; Rissman, Gazzaley, & D'Esposito, 2008) brain regions.
It is well established that occipital and parietal regions are involved in encoding visual information, whereas prefrontal regions appear to be responsible for maintaining this information for a short period of time (Funahashi, Bruce, & Goldman-Rakic, 1993) . However, it has been shown that the opposite is also true, with neurons in prefrontal regions encoding visual information (i.e., spatial location; Everling, Tinsley, Gaffan, & Duncan, 2006; Funahashi, Bruce, & Goldman-Rakic, 1990; Johnston & Everling, 2006) and visual areas showing delay-period activity during a working memory task (Freedman, Riesenhuber, Poggio, & Miller, 2003; Funahashi et al., 1990; Haxby, Petit, Ungerleider, & Courtney, 2000; Pessoa, Gutierrez, Bandettini, & Ungerleider, 2002; Postle, Druzgal, & D'Esposito, 2003; Zaksas & Pasternak, 2006) . This knowledge has been recently extended by functional neuroimaging studies showing that low-level regions involved in visual information processing, such as the primary visual area (V1), may also play an important role in the online maintenance of information (Harrison & Tong, 2009; Serences, Ester, Vogel, & Awh, 2009; Todd & Marois, 2004; Vogel & Machizawa, 2004) .
